The 7S globulin of soybean seed was purified on concanavalin A-Sepharose 4B . It exists as monomers at a high ionic strength or at a low pH , whereas it associates to form dimers under the opposite conditions.
The storage protein of soybean seed consists of four components, having sedimentation coefficients of 2, 7, 11 and 15S, respectively, in phosphate buffer, pH 7.6, ionic strength of 0.5.1,2) The main components are the 7S and 11S globulins. Naismith1) reported also that the sedimentation coefficient of the 7S globulin became about 9S (the so-called 9S form3)) when the ionic strength of the solution was increased to 0.1 at pH 7.6. The interconver sion of 7S_??_9S with ionic strength at higher pH than the isoelectric point of the 7S glo bulin4) has been considered as its specific and characteristic feature. Naismith1) considered that the 9S form was a dimer of the 7S glo bulin. The hypothesis was supported by Ro berts and Briggs3) and Koshiyama5,6) through determination of the molecular weights of the 7S and 9S forms. Roberts and Briggs3) reported that at an intermediate ionic strength it was possible to observe varying amounts of the two sedi menting species. Koshiyama5) showed an ultracentrifugal pattern having two peaks of 7S and 9S at an ionic strength of 0.35. He also reported that the 7S globulin dissociated into the 5S and 2S forms in 0.01 N HCl.
The authors will present a new opinion about the sedimentation coefficient and the interconversion between the monomer and the dimer of the 7S globulin. The so-called 7S globulin at 0.5 ionic strength is not a monomer, but a mixture of the monomer and the dimer. The sedimentation coefficient of the monomer is 5.6S, and that of the dimer is 10S, at a protein concentration of 0.16%. The monomer associates to form the dimer with an decrease of ionic strength or pH. At an intermediate ionic strength or pH, the protein exists as a mixture of the monomer and the dimer. The ultracentrifugal pattern of the mixture shows a single peak, unlike the result of Koshiyama, 5) and the apparent sedimenta tion coefficient changes successively between 5.6S and 10S. The value of 7S, therefore, is only an apparent sedimentation coefficient of a mixture. The results can be explained on the basis of the theory of Gilbert.7) This paper also describes the dissociation of the protein into subunits. Physico-chemical properties of the monomer, dimer and subunits will be reported in the next paper.
MATERIALS AND METHODS
Soybean meal. The strain of soybean used was globulin gave a single peak in the 0.5 ,u standard buffer, pH 7.6, as shown in the upper pattern of Fig. 1 . The sedimentation coef ficient under these conditions was 7.3S. In the 0.1 .t standard buffer, the protein showed again a single peak, as shown in the lower pattern of Fig. 1 . However, the sedimenta tion coefficient in this case was 10.0S.
When the ionic strength of this solution was increased to 0.5, the sedimentation coefficient of the peak was shifted to 7.3S. As will be described below this reflects a shift of the equilibrium between the monomer and the dimer. 2. Influence of ionic strength on ultracentri fugal pattern and sedimentation coefficient of the 7S globulin An adequate amount of NaCl or water was added to the 0.1 s standard buffer, pH 7.6, to prepare twelve solutions of various ionic strengths from 0.025 to 1.2 as indicated in Fig.  2 . A solution of the 7S globulin was dialyzed overnight against each of these twelve buffer solutions and sedimentation coefficients were determined for each sample. All of the sedi mentation patterns, including those at the inter mediate ionic strengths, showed each a single peak, as shown in Fig. 3 The number on the right side of each photograph represents the ionic strength.
Photographs were taken at 20 min after reaching to a speed of 55,430 rpm. Protein concentration was 0.16%.
Briggs.3)
As shown in Fig. 2 Our results clearly indicated that in the ne utral pH region the protein existed as mono mers having a sedimentation coefficient of 5.6S if the ionic strength was above 0.8. On the other hand, when the ionic strength was below 0.2 the protein molecules were associated into dimers having a sedimentation coefficient of 10S. When the ionic strength was inter mediate between 0.2 and 0.8 the protein gave also a single peak on sedimentation analysis. The sedimentation coefficient continuously changed from 10 to 5.6 as the ionic strength increased from 0.2 to 0.8. These results can be explained by the theory of Gilbert.7) This theory proposed that a mixture of monomers and dimers should give a single peak on sedi mentation analysis if they are in a rapid dyna mic equilibrium and the sedimentation coef ficient increases as the equilibrium shifts to a dimer form. Accordingly, in the solution of an intermediate ionic strength the protein should exist as a mixture of monomers and dimers although it gave a single peak on sedi mentation analysis.
It is worthy to note that a sedimentation coefficient of 7S, which has been used to chara cterize the molecular size of this protein, was obtained at an ionic strength of 0.5 and pH 7.6, where the protein is a mixture of monomers and dimers. In this sense it may be appro priate to use the 5.6S globulin rather than the 7S globulin. However, as will be described in the following paper the so-called 7S globulin fraction is a mixture of several molecular species. On the other hand, the name of the 7S globulin is widespread and has been used for a long time. Thus, the use of this name would be allowable although it is trivial and conven tional.
Our results, especially those at the inter-mediate ionic strength region, are contradictory with those previously reported. Roberts and Briggs3) and Koshiyama5) reported that two peaks corresponding to monomers and dimers appeared on sedimentation analysis while we observed only one peak. At present we can not explain this discrepancy.
The interconversion between monomers and dimers could be achieved by changing the pH of the solution.
This result in combination with the previous one3) suggests that electrosta tic force is responsible for dimerization.
Since the plot of Fig. 4 is similar to the titration curve of carboxyl group,11) it is deduced that a car boxylate ion plays a major part of the electro static interaction.
Although we defined the fraction having a sedimentation coefficient of 5.6S as monomers, it consists of subunits.
This was shown by ultracentrifugation of this protein in an ex tremely acidic condition, which gave two peaks corresponding to monomers and subunits. The subunit structure of the molecule will be discussed in the following paper.
